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ABSTRACT 
 
 
This thesis investigate and analysis the reduction of scrap in automotive 
manufacturing parts. In this project it concern about the car door production and 
process. There are two types processes in making car door, first is stamp door which 
using the stamping process as a main process and second is sash door which using 
roll forming and stamping process in operating. In order to obtain the data and 
information about both process the experiment have been done and analyze the data. 
The data including time assembly, quantity part, die and scrap produced .Beside that 
both processes have been analyzed from manufacturing aspect including material 
cost, material and machine. This result presenting in SWOT analysis and QCD 
analysis to make comparison and choosing the best process .After the analysis, stamp 
door process is prefer based on  faster in assembly and die quantity compare to sash 
door which more quantity dies needed and slow in assembly process. Otherwise, sash 
door have advantage in reducing scrap and small quantity in parts needed. For 
overall it can be conclude that stamp door is the best process for giving maximizes 
profit to the company by reducing the cost and achieve the objective of this project. 
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ABSTRAK 
 
 
Tesis ini mengkaji dan menganalisis pengurangan lebihan dalam pembuatan 
barangan automotif. Dalam projek ini menekankan mengenai penghasilan dan 
pemprosesan pintu kereta. Ada dua jenis proses dalam membuat pintu kereta , 
pertama ialah stamp door  ia menggunakan proses hentakan sebagai proses utama 
dan kedua ialah sash door menggunakan pembentukan pusingan dan proses hentakan 
dalam operasi . Untuk mendapatkan data dan maklumat mengenai kedua-dua proses 
satu eksperimen dijalankan dan analisa data. Data termasuk masa percantuman , 
kuantiti bahagian , die  dan lebihan terhasil. Selain itu , kedua- dua proses telah di 
analisa dari segi pembuatan termasuk kos bahan, bahan dan mesin .Keputusan ini di 
persembahkan dalam analisa SWOT dan QCD untuk membuat perbandingan dan 
memilih proses yang terbaik. Selepas analisis , stamp door proses di cadangkan 
berdasarkan kecepatan dalam percantuman dan kuantiti die berbanding sash door 
banyak kuantiti die dan lambat dalam proses percantuman. Walaubagaimanapun sash 
door ada kelebihan dalam pengurangan lebihan dan sedikit bahagian diperlukan . 
Secara keseluruhan ia dapat di simpulkan stamp door proses ialah proses terbaik 
untuk memberi keuntungan kepada syarikat dengan pengurangan kos dan mencapai 
objektif projek ini. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 PROJECT BACKGROUND  
The automotive industry is the industry involved in the design, development, 
manufacture, marketing, and sale of motor vehicles. In 2006, more than 69 million 
motor vehicles, including cars and commercial vehicles were produced worldwide. 
In 2006, 16 million new automobiles were sold in the USA, 15 million in Western 
Europe, 7 million in China and 2 million in India. In 2007, the markets in Canada, 
USA, Western Europe and Japan are stagnating, while those in South America 
(especially Brazil), Eastern Europe (especially Russia), and Asia (South Korea and 
India) are growing. This sector contributed in the world economy as this increasing 
capacity, its stable growth is anticipated in the world economy. The economic value 
of the work capacity in the automotive sector is estimated as 1.6 billion Euros and 
this figure shows that the automotive sector is the 6th economic sector worldwide. 
The growth surely increased the production of car. Thus, the understanding of the 
production and manufacturing car pays importance in automotive industry. 
 The increasing of demand in automotive sector make all company is 
competed to increase their product to fulfill the requirement. Beside that’s the 
company should have the best solution in order to reduce cost, eliminate waste, and 
improve performance and relationships. 
Many aspects should be considered in order to reduce the cost. The cost can be 
reducing during manufacture, marketing and development but here it will focus 
during production of car.  In making car there are many step should be operating.  
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The first step in car production is stamping process which is the process after 
designing the shape of part. 
Metal stamping is a process employed in manufacturing metal parts with a 
specific design. A metal alloy sheet is used as the stock. This stock is either stamped 
on a press using dies and punches or drawn into shapes on hydraulic deep drawing 
machines. Common examples are sheet metal machines, automobile parts, metal 
components used in audio and video devices, aerosol spray cans, and even military 
tanks. A household example is the use of sheets of metal to make pots and pans.  
Sheet metal can be molded into different pre-determined shapes. The metal 
must be malleable and needs to flow easily in order to be drawn into shapes. 
Stamping can be done on metals like Aluminum, Zinc, Steel, Nickel, Bronze, Copper 
and other alloys. This is a mass production, economical process with low cycle time. 
The process is also called chip less manufacturing. During stamping process we can 
reduce the cost by reduce the scrap or in other word material utilization. If one of 
company can take the best solution to eliminate the waste and reduce the scrap it can 
give more profit. 
During the design process for stamping dies, decisions must be made about 
the orientation of the stamped part on the strip. The orientation determines how 
efficiently raw material is utilized, and in an operation such as stamping where large 
amounts of material are processed, small inefficiencies per piece can accumulate into 
huge wastes of material in the long term.  
Maximizing material utilization in stamping is of paramount importance. Raw 
materials typically represent 75% or more of total costs in stamping facilities, so a 
poorly designed die can significantly increase a company's operating costs over its 
life. For example, in a blanking press running at 200 strokes per minute, a die will 
save one ton of material in each eight-hour shift if its design is adjusted to save just 
10 grams per part. Once tooling is built, the amount of material waste per part is 
fixed for the (usually long) life of the tools. 
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1.2 PROBLEM STATEMENT 
 
The major portion of the cost of stamping is material. Therefore, material 
economy is of the almost importance from the standpoint of cost. Fifty to seventy 
percent of the cost of a stamping goes for material .The ways to reduce the scrap are 
the most important things to be considering .This is because the reduction of scrap 
during stamping can reduce the wastage of material, costing and maximize the 
material utilization. Thus, the main tasks in this study are how to reduce the scrap 
during automotive part production including reduce the material cost, process and 
time. 
 
1.3 PROJECT OBJECTIVE AND AIM 
This project aims to find the suitable process in automotive part production in 
order to maximize the profit with reducing the scrap and cost. To achieve this aims 
there are several objective to be followed: 
i. Investigate the reduction of scrap in automotive part production. 
ii. Comparison the processes in automotive part production. 
iii. Choose the best process which has more advantages. 
 
1.4 SCOPE  
 
i. Analysis the scrap reduction in car door production part. 
ii. Analysis the scrap reduction in stamp door and sash door process 
iii. Investigate the scrap at Proton Waja and Proton Persona door production. 
iv. Analysis the processes based on time assembly, part and die quantity and 
percentage of scrap for three main parts.  
v. Analysis only material cost for each process based on three main parts in car 
door. 
vi. Analysis the processes based on material for three main parts and type of 
machine used and exterior quality of door. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
The automotive industry is the industry involved in the design, development, 
manufacture, marketing, and sale of motor vehicles. (Wikipedia, 2008) .One of the 
process in production is stamping. Metal stamping processes use dies and punches to 
cut the metal into the required shape (zycon, 2008). During stamping process we can 
reduce the cost by reducing the scrap or maximize the material utilization. Many 
techniques can be using in order to reduce the scrap during stamping. 
 
Using Multivariable Testing (MVT) to analyze processes at the operations 
level is a common way to measure and identify scrap problems, but material waste 
also can be prevented by implementing changes at the engineering stage. In the auto 
industry the first line of attack against scrap often is taken at the engineering stage.  
For instance, stamping plants sometimes use steel blanks that are larger than 
needed to ensure there’s enough workable material during the tryout process. Over 
time, auto manufacturers have found ways to fine-tune the engineering process so 
they can use the smallest-size blank possible. One way Tier One auto parts suppliers 
have trimmed blank sizes is by using more computer modeling applications to 
predict and simulate the stamping operation. This gives them a better idea of what 
steel grade will produce the least amount of scrap. 
Auto manufacturers also have experimented with stronger steel to reduce scrap, 
sometimes in the assembly of inner-door panel hinges where the need for additional 
reinforcement parts results in more waste. Now automakers can use laser-welded 
blanks, or blanks made from higher-strength steel to eliminate the need for 
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hinge supports. Higher-grade steel may also be used in the stamping process to 
prevent splitting and lower defect rates. (Ron Krupitzer, 2006) 
Lay out the given shape of a blank on the given defect map of a sheet, such 
that the total material wastage is minimized. This is viewed as a one-dimensional 
nesting problem to minimize total wastage wherein a single row of blank shapes is 
laid out on a strip of corresponding width, in the presence of defects in the sheet. The 
blank used has the shape of an irregular pentagon (Fig 2.2). The regions of high 
strain are marked on the blank by circles. The defect map of the sheet is as shown in 
Fig. 2.1. In this example the calculation of material utilization is absolute, meaning 
that it is based on fixed values of sheet width and sheet length. The percentage of 
rejection is calculated by  
 
 
 
Figure 2.1 Defect map of the sheet example 
 
 
 
 
Figure 2.2 Optimized for material utilization ignoring the defects on the sheet 
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Figure 2.3 Optimized for material utilization considering the defects on the sheet 
 
considering the probability of failure of all blanks nested on the sheet. Fig. 2.2 is the 
layout where utilization is maximized conventionally, i.e. without considering the 
rejections. But as it may be noted, some of the blanks nested are likely to fail during 
processing. Due to this, the material utilization reduces, and the layout proposed is 
no longer optimal for total material utilization for this particular sheet. On the 
contrary, the layout in Fig. 2.3, although nesting fewer blanks, proves to be better as 
far as total material utilization is concerned. Here, none of the defects are close 
enough to the highly strained regions that might cause failures. The foregoing 
describes a new concept for optimal layout of blanks on a metallic sheet to maximize 
the total material utilization. This will enable industries to significantly cut 
manufacturing costs using the layout which leads to a fewer number of rejections. As 
demonstrated in the examples, the layout which optimizes material utilization 
without considering the defects on the sheet may actually lead to a larger number of 
rejections and hence greater total wastage. A balanced layout optimized both for 
minimum rejections and maximum utilization, may lead to significant raw material, 
and hence cost saving. (Kamalapurkar and Date, 2006) 
 
2.1 THE STAMP HYDROFORMING PROCESS 
 
The stamp hydroforming is a process for shaping aluminum alloy sheets. In 
stamp hydroforming, one or both surfaces of the sheet metal are supported with a 
pressurized viscous fluid to assist with the stamping of the part thereby eliminating 
the need for female die. The pressurized fluid serves several purposes:  supports the 
sheet metal from the start to the end of the forming process, thus yielding a better 
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formed part, delays the onset of material failure and reduces wrinkle 
formation. The effects of applying a constant, varying and localized pressure to the 
surface of 3003-H14-aluminum sheet alloy were evaluated. Experiments 
demonstrated draw depths improvements up to 31% before the material failed. A 
failure prediction analysis by Hsu was also carried out to predict an optimal fluid 
pressure path for the varying 4uidpressure case. The commercial finite element 
analysis code Ls-Dyna3D was used to numerically simulate the stamp hydroforming 
process. Both isotropic and anisotropic material models were used and their 
predictions compared against the experimental results. The numerical simulations 
utilizing Barlat’s anisotropic yield function accurately predicted the location of the 
material failure and the wrinkling characteristics of the aluminum sheet. (Zampaloni 
et.al, 2003) 
 
Table 2.1: Advantages using stamp hydroforming process 
 
Improved draw ability                            Applied pressure delays fracture onset 
 
Low wear rate of tooling                       Eliminates contact between forming 
tools 
 
Reduced thinning in inter final  part      Pressure aids in the uniform distribution 
of strains 
 
Significant economic savings                Eliminates the need for a female die and                                                             
heating/curing oven                      
 
Environmentally friendly                      Consolidates multiple stamping 
operations,                                                             
eliminates some finishing operations and                                                
reduces scrap/waste 
 
 
 
